Hunter's syndrome was first described in 1917' and is one of the mucopolysaccharidoses. McKusick2 subdivided this group of inherited disorders of connective tissue into seven types. Hunter's syndrome is classified as type II MPS and may be further subdivided into type IIA (severe) and type IIB (mild) depending on the degree of intellectual impairment. This disease is usually inherited as an X-linked recessive trait.
Clinically this syndrome is characterised by short stature, a gargoyle facies, stiff joints, hepatosplenomegaly, and cardiac abnormalities. Variable degrees of mental subnormality occur, and progressive deafness is a consistent feature. In the mild form survival has been reported to the sixth decade, whereas in the severe form death usually occurs before 15 years of age. Ocular abnormalities described in this condition include exophthalmos, hypertelorism, papilloedema, and a pigmentary retinopathy, but the cornea is usually macroscopically clear. This patient with Hunter's syndrome has been previously described,-as he was known to have disc oedema for 11 years but yet retained good visual acuity.
Case report This man, born 9 December 1947, was diagnosed as having Hunter Sclera. The sclera was grossly thickened. Measurement of the thickness of the sclera at the posterior pole revealed it to be 2-9 mm, which was nearly three times thicker than the average 1 mm thickness of a similar site in three control eyes (Fig. 1) . The sclera was thickened by irregular bands of densely collagenous tissue. Scattered throughout the sclera were clumps of granular deposits, which were present in macrophages, and also apparently lying free in the tissue. The granular material proved to be MPS, staining positively with PAS and colloidal iron.
Choroid. The posterior choroid was the only uveal tissue available for examination and was essentially normal. There were sparsely scattered deposits of MPS confined to vessel walls. Bruch's membrane was intact.
Retina. Numerous levels of the posterior retina were examined. The retinal pigment layer had been completely destroyed, and there was marked loss of rods and cones. In those areas where rods and cones could still be detected the normal architecture was lost. Occasional eosinophilic amorphous structures were evident, and this was interpreted as a degenerative change (Fig. 2) . The appearance of the rod and cone layer was not considered to be artefactual or due to poor fixation, since the other layers of the retina were well preserved. The outer and inner nuclear layers were considerably reduced, being about half the normal cell thickness seen in controls. The ganglion cells were likewise reduced in number (Fig. 2) .
There was moderate gliosis within the ganglion cell layer. No deposits of acid mucopolysaccharide were evident within the retinal layers or ganglion cells. There was, however, a mild deposition of MPS within and around the vessel walls. Retinitis pigmentosa was present with accumulation of pigment within macrophages and lying free in the tissue. The pigment tended to accumulate around blood vessels.
Optic nerves. At the intrascleral level the optic nerve was considerably compressed by the thickened sclera (Fig. 1) . There was marked gliosis of the nerve at the papilla (Fig. 3) and at the intrascleral level. Microscopic evidence of disc oedema was most convincingly demonstrated by changes in the optic nerve head, which bulged forwards and laterally with some displacement of the retina away from the disc margins (Fig. 1) . The collagenous septa of the nerve were thickened at the lamina cribrosa and throughout its extent. Finely scattered MPS granules which were PAS and colloidal iron positive were present in the septa. The vessels within the optic nerve contained small amounts of positively staining material, indicative of MPS within their walls, but the bulk of MPS appeared to be in the region of the collagenous septa within the nerve. The presence of scanty MPS granules within macrophages in the region of the septa was best demonstrated on thin toluidine blue sections. Sections of the optic nerve in its peripheral extent from the optic chiasm revealed essentially the same features of thickened septa and gliosis. The gliosis, however, was mostly confined to the external fibres beneath the thickened meningeal coverings, and was less extensive than that seen in the optic nerve head and intrascleral portion. aqueous uranyl acetate, pieces of choroid, sclera, and optic nerve were dehydrated and embedded in Epon. Ultrathin sections were stained in lead citrate and viewed under a Philips 300 electron microscope.
In the choroid and sclera abnormal mucopolysaccharide accumulation was demonstrated by the presence of membrane bound vacuoles containing lamellar, granular, and electron-dense inclusions within the cytoplasm of fibroblasts (Fig. 4) . Similar changes were evident in the optic nerve tissue, but the accumulation of MPS was better demonstrated in the ultrathin sections.
Discussion
Newell and Koistenen' first discussed the pathological findings in eyes with systemic MPS. Later Goldberg and Dukes and Topping et al. " reported the ocular histopathology and electron microscopy of the eyes of a patient with Hunter's syndrome. Disc oedema was not a feature in these reports, and the optic nerves were found to be normal. We have described the histopathology and ultrastructure of the posterior half of the eye of a patient with Hunter's syndrome who had unexplained disc oedema.
This case, similar to that reported by Goldberg and Duke,s had retinal changes which were histologically indistinguishable from typical retinitis pigmentosa. Numerous cases of retinitis pigmentosa in association with MPS have been described, and it seems unlikely that this occurs as an independently inherited trait.
The accumulation of abnormal mucopolysaccharides within ocular structures was confirmed by electron microscopy. These changes are fully described by Topping et al./ During this patient's lifetime we speculated on the causes of the disc oedema. This was not thought to be due to elevated intracranial pressure as the cerebrospinal fluid (CSF) pressure was normal and CT scan showed no abnormality. 
